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The present invention relate., ♦ 
^cleaning water-containing devlces ^ ^ CO «^tion 
bowls. a evices ' Particularly toilet 



^^iP-tipn_of_the_Pri 



or Art 



It is known to provide * e „ 
~Parate source of s J t 1 ^ i e w a ti SOUr « ° f "•*>■■, and . 

d-aning of water-cont,i„i n g a ^ e 9 s °~ *• -««t the 
The halogen source ej[e „ s , • . toilet bowls. 

solution contained in the device wh ,e " °" agtte °" 9 

compound prevents the deposition , S " 1<! lnhlb "ing 

« th. s Urf ,ces M the di: ; e ° ;:: esirM ««. 

-t«Uic cations dissolved in the Iter 7""" 
Patent Nos. 4. 2e3 , 30 o to , , / For Sample, 0. s. 

°allicott. and ,. 3V1 , 572 to rca 2 ;*' 3 "' 350 <° "• »• 
^Plying , hypochlorite source f- ' indl ° ate 

separate fro. that which h< 9 licensing »eans 

inhi bltlng additives ,see CoTT.r " ^ 

Patent, Co,. «. Unes „ . „?• " nM 46 " « of the .300 
14. lines 22 _ 31 „ f 9 °' fh ' "«0 p, tent . ^ ^ 

&72 patent) . 
More recently ii- K a . 

4. 537 .e 9 , t0 „: - b ::: t ~ in »• -• 

can be uee d as cleaning agents in „ \ ""^ h * ta "«» 
Evices , s sw lm , ln g ^."T' """-containing 
« -net bowls. Ihe "°»»° towers, 

silent regarding the use of however, utterly 

".position ,„ preclude the "LT^ lnhlMt ° r c °"*»»nd or 
«he surfaces of the device °" »' -desired scale on 

'» — 1B the wa ,„ contai rdtri;;" 11 " ""^ 

the de vice. Exemplary 
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cations which can lead to scalp f n -, +< , , , 

ie foi, Jnation include such ions 
as manganese, copper and iron. 

SUMMARY OP T» g P RESENT IWVCTtt^ 

for ^ PrSSent inVentl ° n 15 "«<*«I to a composition 
for cleaning water-containing devices, such as toilet bowls 
which comprises a fixture of an effective amount for 
c eaning of the device of at least one halohydantoin 

Inh^ COmP ° Und admlXSd With e " eCtlVe — * scale 
nh bi ion in the device of at least one compatible scale 
inhibitor composition. 

^SIAILED^ESCRIPTION OF THE PRESF.MT tm™^ 

The present invention will be described hereinafter 
with specific reference to the cleaning of a toilet bowl 

IZZlllV 5 *; ^ mamtM that ^ tion has wider 

applicability and can be used to clean other water- 
containing devices where the biocidal action of free halogen 
and the scale inhibiting action of a compatible scale 
inhibitor composition is desired. Suitable devices of this 
sort can include: swimming pools; hot tubs; water cooling 
towers; and toilet bowls. 

In regard to toilet bowl cleaning, it is preferred to 
use the compositions of the present invention with the novel 
dispenser described and claimed in the copending U. s 
Application Serial No. of Paul Q> Hores et ai 

entitled "Device for Treatment of a Toilet Bowl", filed 'on 
even date herewith. 

The halogenated halohydantoin component of the 
present composition forms a major part of the present 
invention, e.g., from about 65* to about 99% by weight of 
the composition, preferably about 80* to about 90*, by 
weight. Compounds of the formula: 
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are exemplary with X indicating h a1 
bro m i„ e or chlorine, and R J ^ 

C l ~ C, alkyi such 1 2 lnde P ende «tly being 

l 2 «"*yi. such compounds are desrrth.* * 
aforesaid o s p=+ ^ described in the 

• S ' Patent No. 4,537,697 to T A r< 
m regard to toilet bowl cleaning ,h ' 
have been found to be desirah/ ' ea " lng ' these co*P°unds 
o»en S i Ve chlorate o^ TjLTl t T * 
to metal parts i s i ower , and ^ ide C ° rr ° SlVlty 

effective deliverv of k , Provide a very cost 

trichloro ° 9en When spared to 

achlorocyanuric aCld ' f ° r exa »P^. 
The use of bromine as », , 

CMcr„ lnes ^ ^ M ° c "»> activity. 

-or. soluble o r less soluble The ,1 "^""t^ "ther 
Is the most soluble with «, ' I " Y ' ""* thyl «»P°»nd 
=Peoles bei ng ^-^T^ - ethyl 

of the least soluble h T *PP™Prlate 
^antoin oen also C*'? Mlth 

Ability f or the entire cotpos Z^""* ? ^ ^ 
have the solubilitv of h v 7 desirable to 

equivalent to tl l .l 1 l 1 t t ^^^^ ,t0l,1 

component to be describe i £^ 

amounts in the composition are tt "-P-ctive 

Preferred , lnt ° ac «>unt. 

"ererred commercially auan,ki 

available from Glyco i„ e I 3Vallable ""Positions are 

yto » inc. of Norwalt 
sample, their GSD-560 brand I ^ecticut. For 

brand material is beli eve d to 
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comprise 40% l,3-bromochloro-5,5-dimethyl hydantoin, 40% 
l,3-dichloro-5,5-dimethyl hydantoin, 10% 1.3-dibromo-5,5- 
dimethyl hydantoin, 5% l,3-bromochloro-5-ethyl-5-methyl 
hydantoin and 5% 1, 3-dichloro-5-ethyl-5-methyl hydantoin. 
One preferred composition in accordance with the present 
invention comprises about 60% by weight of this material . 
The GSD-615 material from Glyco, Inc. comprises about 25% of 
another preferred embodiment of the present invention, it 
is believed to contain 60% l,3-dibromo-5-ethyl-5-methyl 
hydantoin, 30% l,3-bromochloro-5-ethyl-5-methyl hydantoin 
and 10% l,3-dichloro-5- ethyl-5-methyl hydantoin. 

The present compositions also contain an effective 
amount for scale inhibition of a compatible scale inhibitor 
composition or compound. The word "compatible" as used 
herein is intended to denote a scale inhibitor which is 
essentially non-reactive with halohydantoin when in 
admixture therewith. As noted above, the solubility of the 
scale inhibitor component will preferably be equivalent to 
that of the halogen source taking into account their 
respective weight percents in the composition. The amount 
of scale inhibitor present in the composition can range from 
about 1% to about 35% with amounts of 10% - 20% being 
preferred. These antiscale compounds can be divided into 
three general classes: flocculants, dispersants, and 
chelants . 

One preferred scale inhibitor has been found to be 
the salts of phosphono carboxylates. A particularly 
preferred scale Inhibitor is the sodium salt (e.g., 
tetrasodium salt) of 2-phosphonobutane-l,2,3-tricarboxylic 
acid. The acid form is commercially available under the 
trademark BAYHIBIT AM from Bayer and is most preferably 
present in the composition of the present invention in its 
tetrasodium salt form at about 15%, by weight. Use of the 
acid form is not recommended since it will prematurely react 
with the halohydantoin component. 
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other compatible scale l„h)K-. 
co-Positions which can be co„p OUI , ds or 

Phosphate; sodium tripoiyphosJ" * ^ heXa ° e ^- 

"diu„ -t ra „ etaphosph \ te roh ° S ^- ~diu„ Phosphate; 

Pyrophosphate; tetraso d i„„ pytpTo '° Wh ° SI>h = t « - ~diu„ acid 
•"hydrogen pyrophosphate- sod" T" " iiS °< la ' 
-taphosphate; sodiu. trimeta h ««. 
—I- »etaphosphate -"t^TT" "-^Uta. 

°ra„d ); - k yIe„e-pol y8 , in :tCt: te h <NALC ° ^ 
Powers (available under the t , Phos * h °"l<= acids and 
"onsanto, ; l-hydroxyethylidene-T Th 

phosphated poi yol esters h," 10 * Cid a "° 

Po.yacrylaJdes^ :r;~ S ;r 

"trate; a„i„ nlc surfactants su^at 9l " COnate; S ° dl « 
Phosphates and , he , llt „. <m "«ea. sulfonates, 

annates and other U^ZZT^T' ~' 
tannin derivatives; n„, ln „ " ce ""lose derivatives; 
-Ural poly^ ^21: a "V »7»-te derivatives; 

'"Propenyl pbosphonic acid W^IT'™ 10 *"™»> — 
*»° preferred represent^ "Powers. 
c» be t or»„iated ^ 1Ve ; aWetS ' 

^signed to ,ast for about 90 aL* 3 ' P r °*>« 

GSD-560 material. s „ of t h! c^L «* « the 

«o.t preferably. , 2) , 10 . , ™" IT *" b ™"* -aterial; and. 
« ".coo lbs/i„2 gauge) ». (Preferably 15 0 . prMMd 

oays and c„.p rl si na *"*"«"- *° »«* «« 30 - , 0 

»«0 material. 20 * - 30 * ,„. f « P " f "«"V «*) of the GSD- 

-terial. and „, . 5 , L\ T* " "»-.» 

Pyrophosphate. 'P«'w,bly 35*) of sodlu< 

It is considered within tk 
invention to p rovlde the * ln * he "ope of the present 

stable dye additive to ~*" Jtl «' lf "osired. „ th . 

«»t the composition is stinV, *" *» the user 

11 bel " 9 O"«olvod by action of 
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the water and is effective in the water-containing device of 
interest. 

The following Examples illustrate certain embodiments 
of the present invention. 
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EXAMPLE_1_ 

Forty eight grams of GSD-615 ». * 

«vc- me. of Norwalk< Connec ^ ha ~oi„ (from 

halohydantoin, and 4 g of the /! 9 GSD ' 56 ° 

Phosphonobutane-x 2 4 ° s * tetrasod ^ salt of 2 - 

BAYHI8IT AM fron Bayer) „ ere .J^-^ «•»«»". - 

«- p.— lnto taMets at 10 , 00 e b i n ' 9it ; e : ty — 

difficult to press ^ " Xt was 

««* to the b p :;;;; o h ; - - - -° th . t . blets slnce lt 

perip h eral surface of d S - decoaposition on 

pressed tablet was p laced ln "°! e<1 - "« the 

only very slow disintegration T '"integrate. 
»0 flushes ^.en Place7i„ the 7 ""^ *-« * 

application of p au i „ ores „ aJ 8ho " n ln copending 
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EXAMPLE 2 • 

With stirring, 2-phosphono-l . 2 . 4-tricarboxylic acid 
(available as BAYHIBIT AM from Bayer) at a pH of 1. 6 , was 
neutralized with potassium hydroxide (45% strength) to a pH 
of 8.4. Then 22 g of GSD-615 halohydantoin, 22 g of GSD-560 
halohydantoin. and 6 g of the neutralized BAYHIBIT brand 
material were mixed together in a WARING blender and were 
pressed at 10,000 lbs/in 2 into a tablet. A small amount of 
liquid oozed from the base of the die during pressing, when 
the tablets were placed in the device described in the 
copending application they lasted for 96 hours. There was 
some small degree of staining visible in the toilet bowl but 
the degree of staining was judged to be only moderate. 
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EXAMPLE 3 



20 g of the neutralized BAYHIBIT brand material was 
placed on a watch glass and then placed in oven at 95°C for 
50 hours. 6 g of the amorphous solid that resulted was then 
mixed with 22 g of GSD-615 halohydantoin and 22 g of GSD-560 
halohydantoin. The resulting material blended very nicely 
in a WARING blender and was pressed without any expression 
of liquid. The tablet was placed in the device shown in the 
copending application and was estimated to last only 48 
hours. It would provide approximately 480 flushes at a 
chloride level of 3.8 ppo. 



8036 



-10- 
EXAMPLE 4 



022 



The tetrasodium salt of the BAYHIBIT brand material 
was used in this Example. 24 g of the GSD-560 and GSD-615 
halohydantoin materials were each mixed with 2 g of the 
aforesaid sodium salt of the BAYHIBIT material in a WARING 
blender. The resulting mixture was pressed at 10,000 
lbs/in . Treatment with 0.01 m thiosulfate indicated a 
chloride residual level of 3.8 ppm. When placed in the 
device described in the copending application some very 
slaght rust stains on the toilet bowl were noted after 55 
hours. The degree of staining was much less intense than 
observed without the presence of the BAYHIBIT brand 
material. It was estimated that the tablet would provide 

approximately 72 hours of good performance during the flush 

test . 
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EXAMPLE 5 

This Example illustrates the use of sodium 
hexametaphosphate and sodium pyrophosphate as scale 
inhibitor components along with the halohydantoin active 
ingredient . 

A tablet was formed as previously described by 
combining the GSD-560 halohydantoin material with 3.0% by 
weight of sodium hexametaphosphate, based on the weight of 
halohydantoin. When this tablet was placed in the device 
shown in the copending application it did not rapidly 
disintegrate. The total flushing period was from three to 
four days and the chlorine level was about 2 ppm. 

A similar tablet was made with the use of 3* sodium 
pyrophosphate. The chlorine level was 4 - 5 ppm. The 
tablet lasted over 48 hours durino the flush test. 
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EXAMPLE 6 



30 g of GSD-560 brand material, 14 g of gsd-615 brand 
material, and 6 g of the tetrasodiu« salt of the BAYHIBIT 
brand material were mixed in a WARING blender for a few 
minutes and pressed into 5 g tablets. When subjected to the 
previously described flushing test no staining was visible 
even after over 96 hours. it was estimated that the tablet 
would last from 105 to no hours during the flushing test 
or more than 1000 flushes. Assuming approximate 8 flushes 
per day in the normal household setting, this would provide 
nearly 4 months of protection in actual commercial usage 
After 100 hours, staining appeared to be starting. The 
tablets at this point were almost totally disintegrated. 

The above experiment was repeated. After 100 hours 
no staining was noted in the repeated version. 

Another test in a bathroom setting averaging 8-10 
flushes per day indicated that approximately one third of 
the tablet was used after about 95 hours. Some metallic 
stain on the toilet bowl was starting at that point. 
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EXAMPLE 7 



Tablets were made as described before from a 
o 33 g of OSD-Sle brand materia. g of GSD . 6J5 * Z 

material and 4.5 , of S0 di„m aeid pyrophosphate. After "o 
hours » the flush test the chlorine level was 3.0 ppm 
«t« .. hours it was 2 .i pp„ ana no stal „ lng ^ J P fe 
The background chlorine level in 4-„ 

. _ -levea m the tap water used in this 

test was approximately 1-5 r,™. T <- 

y 2 ppau Zt was estimated that th* 

tabiets should last approximately 100 hours or 10 o 0 fil^ 

from a \ r : Pi,tltl0n ° f the ab °"« test usin 9 a table, formed' 

GsTeis b 7 ° f " GSD - 66 ° b " na » • or 

bSD-615 brand matpriai c a 

indi«* h * ' 9 S ° diUO 3Cld P^ophosphate 

xndicated good results at 96 hours with no staining. 



EXAMPLE 8 



A tablet was formed from 31 g of GSD-560 brand 
material. 14.5 g of GSD-615 brand material and 4.5 g of 
sodium hexametaphosphate. After 72 hours in the previously 
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EXAMPLE 9 

A 15 g tablet was formed as previously described by 
mixing 30 g of GSD-560 material, 14 g of GSD-615 material, 
3 g of the tetrasodium salt of the BAYHIBIT AM brand 
material and 3 g of sodium acid pyrophosphate. The tablet 
was used in the previously described flush test. The 
initial ppm of chlorine was 3.2. After 84 hours the 
chlorine level was 1.7 ppm and after 120 hours or 1200 
flushes the chlorine level was 1.2 ppm. After 84 hours in 
the flush test some very slight staining of the bowl was 
visible. After 1200 flushes the stains became fairly 
prominent . 
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EXAMPLE 10 

A tablet was formed by mixing 30 parts by weight of 
GSD-650 brand material, 15 parts by weight of GSD-615 brand 
material, and 5 parts by weight of the dry neutralized solid 
60% trisodium salt of 1-hydroxyethylidene-l , 1-diphosphonic 
acid (DEQOEST 2015 DN brand from Monsanto) . The chlorine 
level was 5.4 ppm after two hours of flushing. Indications 
were that the staining became prominent after three to four 
hundred flushes. 

Another tablet formulation was made which performed 
quite similarly to the one described immediately above. 
This tablet was formed from 30 parts by weight of GSD-560 
material, 14 parts by weight of GSD-615 material, 3.0 parts 
by weight of the sodium acid pyrophosphate and 3.0 parts by 
weight of the DEQUEST 2015 DN brand material. 
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EXAMPLE 11 

Tablets (15 g) were formed by compressing a mixture, 
at 10,000 lbs/ in 2 , of 33 parts by weight of GSD-560 brand 
material, 12 parts by weight of GSD-615 brand material and 
5.0 parts by weight of sodium hexametaphosphate. Excellent 
results were obtained. 
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EXAMPLE 12 



Several 1-1/2 inch tablets were formed from 38 weight 
percent GSD-560 brand material. 38* GSD-615 brand material 
and 24% of the tetrasodium salt of the BAYHIBIT AM brand 
material. The 20 g tablets that were pressed at 10.000 
lbs/in 2 lasted about 30 hours. However, staining was 
evident after about 24 hours. The 20 g tablets tested at 
20 000 lbs/in 2 did not show the staining problem. 

The results were repeated using 60 parts by weight of 
GSD-560 brand material. 25 parts by weight of GSD-615 brand 
material and 15 parts by weight of the tetrasodium salt of 
the BAYHIBIT AM material, trisodium salt. A 20 g tablet 
pressed at 10,000 lbs/in 2 lasted over 48 hours with no stain 
evident . 
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EXAMPLE 13 

A 15 g tablet was prepared by pressing at 10 , 000 
lbs/in 2 (gauge) a mixture of 60 parts by weight of GSD-560 
brand material, 16 parts by weight of GSD-615 brand 
material, and 25 parts by weight of sodium acid 
pyrophosphate. After 20 hours in the flush test the 
chlorine level was 2.4 ppm. It was judged that the tablet 
would last for over 30 hours in the flush test. 

A revised formulation was prepared using 55 parts by 
weight of GSD-560 brand material, 20 parts by weight of GSD- 
615 brand material and 25 parts by weight of sodium acid 
pyrophosphate. After 16 hours in the flush test the 
chlorine level was 2.6 ppm. 
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COMPARATIVE EXAMPLES 14-16 

50 g. of GSD-615 brand material, 45 g. of GSD-560 
brand material and 5 g. of sodium tripolyphosphate were 
mixed very gently in a WARING blender. The mixture was 
pressed into tablets at 10,000 lbs/in 2 . When tested in the 
device previously described, they began to disintegrate 
after about 10 - 15 flushes. This did not appear to be a 
decomposition problem but was believed due to a greater than 
desired solubility of the tripolyphosphate additive in the 
tablets. 

Separately, 50 g. of GSD-615 material, 47 g. of GSD- 
560 material, and 3 g. of tetrasodium ethylenediamine 
tetraacetate (QUESTEX 45W brand) were mixed and pressed into 
tablets at 10,000 lbs/in 2 after gentle blending. There was 
a very rapid disintegration of tablets with small discharges 
of gas apparently due to internal gas build up due to 
reaction between the halohydantoin and scale inhibitor 
components. The QUESTEX brand sequestrant was reactive (or 
non-compatible) under the conditions employed. 

Separately, 50 parts by weight of the GSD-615 
material, 40 parts by weight of the GSD-560 material, and 10 
parts by weight of polymeric amine (NALC0 TX 3008 brand) 
were gently blended and tested in accordance with the 
previously described flush test. The tablets disintegrated 
very rapidly. This was believed due to reaction of the NALC0 
brand material when used in the amount indicated. 
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EXAMPLE 17 

Polymeric amine (NALCO 3008 brand) was dried at 95°C. 
overnight forming a semi-dry film. The following materials 
were thoroughly blended in a WARING blender and pressed into 
1-1/8 inch diameter tablets on a Carver press at 10,000 
lbs/in 2 : 30 g. of GSD-560 material, 16 g. of GSD-615 
material, and 4 g. of the NALCO 3008 material. These 
tablets were placed in the aforementioned device and 
subjected to the previously described flush test. One 
tablet disintegrated quickly possibly due to the reasonably 
soluble NALCO 3008 material washing out of that tablet. The 
remaining tablets showed acceptable performance. There was a 
pronounced improvement in stain inhibiting performance 
possibly due to the low halogen content (about 2 ppm) . 
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^T^pjVpBTTVF. EXAMPLE 18, 

A mixture of 31 g. of GSD-560 material. 14.5 g. of 

and 4.5 g. of sodium tripolyphosphate «ere 
TZ blende! for 2 - 3 -nutes at nigh speed. 

Tablets ^ Z -~ » *^ ^ T" & 

Z e of 2 0 000 lbs/in*, -en tested in the previously 

Ascribed flushing test, the tablets ^ 
completely in 5 - - flushes X* £ 
amount of the GSD-615 material made the tablet 
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F.X AMPLE 19^ 

Comparative Example 18 »as repeated with the 
k titTil .f sodium hexam.taphosph.te |«TB»08 brand, . 

substitution or so tablets yielded an 

When tested in the ^'V, ^. no sign of 

initial halogen level of 3.0 PP m. After 
staining was apparent in the toilet bowl. 



. ^ ovfa not to be construed in a 
Ih e toregoing Examples ar no t 

limiting sense since they are only P"«" of 

* 4- Vic. nrpsent invention. Ane 



follow. 
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• a water containing 
lm A composition for clean1 " 9 effective amount for 

a mixture of an 
devices which compose ^ halohydantol n 

cleaning of the device of at amount for scale 

cleaning compound admixed «th ^ compatib le scale 

inhibition in the device of at 1 

inhibitor COBl P° sitl ^; on as claimed in Claim 1 where the 

2 . A composite as cl ^ ^ ^ by 

halohydantoin is present 

weight of the composition ^ ciaio 4 wherein th 

3 . a compos^on as ^ ^ ^ g0X by 
halohydantoin is present at 

weight of the -^° Siti ° n ; s claiffied ^ Claim 1 wherein the 

4 . a compos tion as 3 -dih a lohydantoin 

halohydantoin comprises a 5.5 

compound. d in claim 4 wherein the 

5 . A composition as 65% by weight 

of the composition. claim 5 herein the 

6 . a composition as^ ^ ^ _ selected 

alkyl groups are C y - C 2 alley 

fro m bromo and chloro _ ^ ^ , wherein the 

. 7 hib :r p cC- - — - fron about 
.uric::; n - - — 10,5 to 

T\ composition as claimed in Claim i wherein the 

11. A composation as c 

■ iibitor is *° di ™ PY r °e hOS1?hate - 
scale inhibitor ^ 
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12. A composition as claimed in Claim 1 wherein the 
scale inhibitor is sodium acid pyrophosphate. 

13. A composition as claimed in Claim 1 wherein the 
scale inhibitor is a salt of l-hydroxyethylidene-l, 1- 

diphosphonic acid. 

14. A composition as claimed in Claim 5 wherein the 

scale inhibitor is present at up to about 35X by weight and 
is a salt of a phosphono carboxylate. 

15. A composition as claimed in Claim 5 wherein the 
halohydantoin contains Cj - C 2 alkyl groups and the halogen 
are selected from bromo and chloro and where the scale 
inhibitor is a salt of a phosphono carboxylate. 

16. A composition as claimed in Claim 15 wherein the 
halohydantoin is present at from about 65* - 99* and the 
scale inhibitor is present at 1% - 35*. 

17. A composition as claimed in Claim 16 wherein the 
scale inhibitor is the sodium salt of 2-phosphonobutane- 

1 , 2 , 4-tricarboxylic acid. 

18. A composition as claimed in Claim 15 wherein the 
halohydantoin is present at from about 80* - 90% and the 
scale inhibitor is present at 1095 - 2056. 

19. A composition as claimed in Claim 18 wherein the 
scale inhibitor is the sodium salt of 2-phosphonobutane- 
1,2, 4-tricarboxylic acid. 

20. A composition as claimed in Claim 19 wherein the 

salt is the tetrasodium salt. 



